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(54) LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a moving 
picture of excellent display quality by making the 
visual field wide and operation fast as to the 
liquid crystal display element which has high 
contrast and superior gradations and shock 
resistance and is low in driving voltage. 
SOLUTION: On an array substrate 12, a common 
electrode 18 and pixel electrodes 27 are formed, 
and liquid crystal molecules 14a are switched 
with a lateral electric field which is parallel to the 
array substrate 12 to obtain a wide field angle; 
and an orientation film is processed for circular 
orientation as shown by 32a-32c; and the liquid 
crystal molecules 14a when switched are rotated 
from the initial state of the circular orientation shown by 32a-32c to the 
electric field direction to shorten a response time and make the response 
fast. 




http://www19.ipdl.jpo.go.jp/PA1/result/detail/main/wAAAfzaOcLDA409325340P1.htm 



04-04-14 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's 
decision of rejection] 

[Kind of final disposal of application 
other than the examiner's decision of 
rejection or application converted 
registration] 

[Date of final disposal for 
application] 

[Patent number] 

[Date of registration] 

[Number of appeal against 
examiner's decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://www19JpdlJpo.goJp/PA1/result/detail/main/wAAAfzaOcLDA409325340P1.htm 04-04-14 



(19) B*BftftJ? (JP) (12) & ^ & ^ (A) (H)»tWU«&H#*» 

WW¥9- 325340 

(43)&BBB ¥fifc9*P(1997)12m6B 



(50 intci.« mam* ^^ssa*^ pi mm*mm 

G0 2F 1/1337 5 0 5 G0 2F 1/1337 5 0 5 

1/1343 1/1343 



*se»jr *m* n^«©»9 ol (-& s jo 



(21)fflS## 


#H¥8- 145503 


(71) USA 


000003078 










(22)fflKB 


¥fiK8^(1996)6^7B 




*#/ll»/liem$K«JIIBT72#8! 






(72)5glJ» 


























mm 
























Wffl 






















(74)fOSA 













©4) KifflMi 



(57) [£ft] 

[jB«#a] r m »s 1 2 izmts 1 8 aura* 

ti2 7«L. TM«1 2k¥ff4rWWfcT 

»ftfc£fc. El*IlR3 3£RJBEl*l3 2a~3 2ci:£ 
*«EHMS«U AJyl-yytiT. IMfl4a^R 
7»13 2 a~3 2 c«»/!» «ff#l4(C|iHE 




(2) 



8ISPP9-3 2 5 34 0 



x. 

tm&mmzpimmz&fttiJ: o&ftmmtim 

aM^m^mRt/sa/z <nfm<m%m.mz 
m$i-&&mmmtnBMiz}5^xmim&k¥'if%m 
timz® ®t tm $m uzimm&mm 

izmftt&nmftmzti&mzmik ? 1 x 
itmxm 2 cQ^rtiMzimcvmi&mKm?. 
[ii*3i4 ] mmmmRx/z<7)mmmmi,z 
mtt sftawwwisiitrtfctjv vt . *v?- ? ?}$ B B B s 

Bast*ftiiitff^iai«p»jfc:*j^r . * ?$a» 
&9i$3 i xmmm 2^i t ixMzimcomM 3 m^m 

[«WWI7 3 Ei*i§6&«, *vf-x^»ft»Sfli«:PBB 
tSftt-4«El<>l«HI§<t4*&1*fRi:r4lll*«6fc 

mmmztiz* ^mt t * ura 6 xmshsi 7 <o 

[000 13 

vmzmmiz&Aztiz * -y ??g B B B £Sfi[i; w 

=flr«tfiriait:x-f v^y^LT$l>$ B B B f5»iH=l«t 



[00023 

V- KTO-fe •y-9-^f' -fX^hv TA-yt^yta 
tlX^Z. 

[00033 -mz z it , x 

t. ) nzi.vmhLmmumzwtfhTtTi riv 
v ? xmmnmim? . t> h \ m 2 1 0 • <dm tnsisi 

ttnwmzmm l» -y-r ^ b ^vf- < -y ^««*>/o 

[00043 ZOtztb. mi.k.y'ttffififoX'OA't 7 
tt, K3ti^«14?g B B B $rfflv^Jt?g B B B «^^t^W$^T 

v^*. L^t^'^ciott^ai^s^rt. mmz 
->xim\<wwjmEZ&i. 3>Y7xvz%\<z<ut 
*u-v?m&x°mLt&m. mi 3tc^-rj:di=. r 

IZW&D&tchX h 7 -f 7'«c0^ 1 C7)mffi 2 
&lMSI2<y)€ffi3S:!£HU M«ffi2. 3^tcmff$:En 
JPLTU^SSI t¥ff^ffi*[6]com^EfcT?S B B B ^ 
4 fc, 0 1 4 ( a ) IS5«||^t^T^ 
*^014 (b) (C*t1«C, TP-flHRlfcTfirBitC 
T«»E*|fljfc:*/?fc:ilHKLA-f -/f-y^-f ftjRJW* 

[00053 

vf - -y 7?S B B B fflBScft^?g B B B ^^ 7 U-f Sfiitc ffil:0 

9. fflff^r(^-C'i±?s B B B ^^t*%^>rfc*^. ^> 

ftZ%btLhi><7xr). 014 (a) t^atcjBiav 
m2c7)Sffi2, 3tBSTOc*^v-7Xi2[6j$iTJt?ffi 
B B a^4$-014 (b) KS%t«t«ffE*Hlt:B»9 0 

[00063 *iT*«Wll±EPIH*Hi*-rs i>«0 



(3) 



^88^9-325340 



[0007] 

mz*-??- •/ mihrnLmzmx Lx%mn,mm? 
tzto^x. ffiii-ttcommcD^-ftifrizBf&zti&mm 

mi-ttnmm<r)mwiftfrt>n.x . Htrie®^«®i:ra 
mftijamz&w.zti&z <j -v httn&wmt . «r 
ii*^>>?mikm®mwmz%imz> x a Eifitfa 

S$ftl>E[6]Sifc t o-c*i> . 

[0008] iummzx 9#^t4. wwrsncfctf 

*<M 7*>J -y FE^SHc. «BW«tffti« 

^(^itcfcv PMtftEfi l r «w>KEi«rf 
ivcto. mm^hn.mmzx^ -vi-yy^ix 

it&Ri&mmxh o ^^afsuzxwsst:^^ 

[0009] 

^T'* 1 ?. -t-fXl 50^mX5 0;um<9 1 B*£lBf) 

timmm=FtixTFTi nm^ir^XRi 2 

7 ?ftjHBj£ft 1 4 1 LT»mfrtt#IEffittT*6 Z 
LI-3926 (An=0. 2030) ( (*) 
y>A71) *^A5*tTV>6. ft. 15, 16(4124 

[ooio] iitrMfflKi 2»4. ja^*^9x*» 
&&*tetB£Ki 7±(c a vwmmm (Jan 

TOfc*«rf*. ) a^ft&*iimffil8tfj£Si$ix. 
-?-0±t^kxU3> ( S i 0 2 ) JRfr4&*«Sttg 
882 0S:^UTFT1 laWftSSivO**. BP^. WM 
ffiBJR2 0±<0^y>A (Ta) j&»6£4y-h*ffi2 

i±c«Kfl:^y 3y ( s i o 2 ) *»fe4*y-MBIS 
K2 2Sr^-tT : &^7rXi/llay (a-Si) 
i*W*MI2 3St>'S-fh^'J 3> (SiNx ) *»4>$r* 
«Hl2 4jWftSS*U £<3^tt«2 3&tf«HJi2 
4*»<?>5rSf-r^HaiS2r^, TWrXy^v 
(a- Si ) *»S>$:SjJ--5-/?J12 6fcrt-U B»« 
&27 bimZtl&TA'S-VJ* (Al ) frt>%lV- 

[00 1 1] CCTHJMMS2 714. ITOfrfcfcOy 

-Ffgitsi2 2±KTtss£»i£SftTfc , y, »c#» 

«ffi 1 8&tfBSm®2 7±KI4«JWWS«fc:J: 0El*I 
tt***fc;h.Stfy>f$F0»i>>$r l 3, lB*4»fc3«tf)H 
7gEl*l3 2 a~3 2 c^mSftl>El*lS?3 3 ALIBIS 



-IfttCj: 1 ). *vf-y 14+*) 
JWWi^ 1 4 a(4, T U-f ffiR 1 2 IcTO-i-OR^ElS] 
3 2 a~3 2 cfciB->T-«<0H£#Jfc*-*«El*!3*l 

[0012] -JWiaifflRl 3t±. j8WSr^5^36»4>* 

4ieaaH834jtfc# (r> , g§ (G) , * <b> c7)x 

[0013] &KiRiP B gUj^ 1 0<0Wft*acov^T 

_ht*/N'-y ?££cfc 0 I TOS«ilL*<0±fc«We» 
St 2 0 Z£MWmt& . *W» J: "3 * y -7 
A (Ta) fcjSRU 7*M/-/'Xh (H^-fr-f) £v 
X? t LTX y f-y^Jpl-TS 7*h'jy^574 fiffi 
SrfflV\ y-h«ffi2 lS.lA"iixi:-*cO^SIS2 1 a 

[ o o 1 4 ] actcr 5 xv c v d miz x o $Ht: v y a y 

(Si0 2 ) SI. r^/U7rX^'j3> ( a-S i ) 

si. My^ytsi nx ) mmmmmfci. m 

iti^Vtty (S i Nx ) S?. 7^77^y'j3y (a 

- s i ) JK5-7 * f y y ^5 7 a fflHzxw-yjBiR 
i*m#m 2 3 m &mm 2 a zwfcti . wt^x*m 
fru 2 3 ± ^7-7 xv c v Dmiz x 0 r x i/ y 

ay (a-Si )Si2rffML. x-yf-y^nlLT^- 
$'y?«2 6S:^-y«&£U SCIfaCiOW 
S^^A (Al ) Si^figSIL.^. 7*hx-y^-y/Sp 
XLV-^«ffi2 8. fl#^3 OSt/FW^f >-«®3 1 

[00 15] iOft, y-h«SK2 2±t^-y^ffi 
(C4 0 I TOS-^cSit, 7t hX.y^y^jDXL«ffl<0 

2 2 fttroSfettSt 2 0^'J7 httfcX -y f - y ^JBI 

t. &mi 8tmmcomm,m2 7<m£it&t& 

mmttiBfttltdk. XV 4 5 FS:EPfflLTEfSlSi3 32: 
^SitS. 

[0016] MKEfaSB 3fc, B3R»t3BcoR»t 
«3fe$-<i-§C:i:* ? tiJ*l>vx^ (ll^-f) £tfL?& 
WR^SBIt LT. 3 B<7)R^E|6J 3 2 a~ 3 2 c mm 

[00 1 7] »CK«l*iaHRl 3K*-5t«. «g^^3 
4±tC# (R),*(G),*(B) OMIt»4$rXh- 

ya-httzm. w->m*. rnmrnmi. xh 

74 r^ijy-y -f )V9 3 6 ZBJ&tl . 
[00 18] awC. SUMW*^. 5Atmt^cl»J; 

a. TMatKi2jbtcag2. 2um<r>i' , jtt am 

flaK(1*>il) 3 5^*t!c«S5 0ffl/mm2 tfiUJ: 
p (fe*ftffii£fc:T«HS Lfctt. T W Sfi 1 2 Rl^itlfi] 

f - 7 ^fc B B ffi«!fe 1 4 £&A LtJjh^-S . * LTBSM 

12. i3K^irm ^Ens^r^ti^ttSr^-rs 



(4) 



#53^9-325340 



m&15. le&tiMLXfefi&j&lfrlObtl. 
* y ? ffilMfSMi 1 4 ?) A n jW* £ l , ?S 

[0019] fceftuBfconTa^s . ?g B B B ^^9S^ i 

OlcT^iimffil 8»tfB*«ffi2 7C«E£GttiiLfr 
V^^CJboTtit, H3 3#HJBfcE0lMSS:h. 

t t ^ *v * •/ 7 m^mm 1 4 o& b b b #? 1 4 

a (i0 4 IC^t X 1 fc 1 Bfg+O 3ffl<7)TOEA 3 2a 
-3 2cCiB->Ti»ll$<t, 2 7(C*fl/C 

ffiAft**? 1 0 £3£UI £K 1 6fll*^ajlt§iX 
"4. ftjWffil 8ftlfB3R«fi2 7iat=«E*EP 
flirts b , *Ep s 2f|6j<o«#K J: 0 -y ?$ B B B fflj£, 
1 4 rtfflMM- 1 4 a (±11 5 KSrfHtWMWflfcE 
flBHKl 6<W*MfcErai*l*l*I<fctf>. «3t 
Ml 5«*»<9<OA«*J4SaiSfi'fK:ai3iaRl 6 MX 

[0020] fl/Citf)***??**! OfcTIWMt 

i^T* t 0**2 0 ms e c fc*fcTafc>ttHI&*lfc. 
XBBttatttttt ±TS&6 0 • ULLfctSWC 3 y h 5 
*M 0 : lfcU:0>j|£l,>«IWI£f*fc*lfc. 
[002 1 ] CKOJ: 3 fcflMWtitf . j£81fa*»Sfc 
A. *7*.y?»IM§j£m4*71''ffflR12i: 3 FfT 

v+yr-riigi. mamtxmiiiH- i 4 

a**ftffl«ffi 1 8&t«imffi2 7fc*tLTfPW>fc$r* 
ra^fo3 2a~3 2cfci&->TEfl3flSSa»fc, X 

[0022] ZtUZjfc I , SfiiH 1 1 4 a# 

9 0° •yfxhtfglxfcd. *l<?«lttW»!BttJ»t6 
Sltqflt 33S\ Hi 2 (2jr*1K£&Mfi 1 8&1/BS 
«ffi2 7k 3 RT^Biw*i»it:El*l«HIU'C [Jt«W] 

0* { 8 0ms e c . tLhTtf 0 Ifi 1 2 0ms e ctfl/ 
tV>7 30Hz«t9S<B!cO. BflWW 

[0023] *fc:*5HH«S 2«5aStf)JB!BSH6 £# 
BBLTWSt*. 44Ht^BOiiffi 1 OJtttOEJBCii 
JtiiMMH 1 1 4 aWttfflttSl^iiWi*!*!***** fc*> 

[00 24] IP*>, 7MKR1 2±flS(cEPHI3*l.&E 
fi§i3 7(i. ElinSW^ R»f&^jl«ffil8&^B 



sms 2 7 (mmsiz . n b^hraRA 3 8 *«sw 

l»V* ? ai*l.vx^$r^L^I-IS$'rajf§n, PMl 
8. 2 70imfc^J«n3 8**r?6WMUUrC 

[0025] ififc J: 9 . ifc&S^SH 1 1 0 CfcWttt 
JMiC&oTli. Efi)S3 74WMKA 3 8 *** 
4tlteEffl«yi$ivn . *vf--y ^?g B B B ffl^ 

% 1 4 4)»fi4HF 1 4 a {±0 6 jjrT «fc 0 £&res 1 
8&tfBS1E&2 7mr*roW|l!3 8fc»->TEW3 
<i. MS® 18. 2 7t»Lt*t»K:i»!IL'C*5 l ). A 

»s*ifc*ii. »«*i*i*«n9fswRtj:o»ar&. 

-^r. ftiimffii 8ai>-B*mffi2 7HK«E*fflftrt 
l>t. ^eps sri6iom^(c<t 1 4 aim 1 o 

mm<7>mB(Dm5iz*?c?>k mttvMito&mz 

imztvftzmxMi 6iz®Lw.ztim&L&\ 

1 0 0 2 6 ] -5- LT i ^n5 B B B ^*^ 1 0 (CT»)B$:« 
jSLje»«*iaS:fflJgtfcJ», 4*>±^0* { l Omse 
c . i^T^' ^25msect ffi»6T^V ^ffiS:^#^>i^ 

tz. xmn<7)mni±T^e o- txuzauxov 

[oo27]>rcoj:d izm&tttiti. m 1 wmmcoBB 
b®m. novyy^YZ'&hti&tnz. ®mm.v 
mwttzmw^Enm^m**-??-? m& 
mm 1 4 ^m^tM^m^ 1 on&swza&mn 

ZmtlZtMZ, WW:tWl4aAH 

1 8Rimmn® 2 1 izmxm t %&mwb 

a. 

[0028] <KC*»HJto»3^jWO#»£E7flS 
II 9 $r#ra LT IftHJ-r * . *99tmmi» 1 
»!Bt: tJ v ^. 7HSK12I: TO^ffi* [6l<7)B^(c 

•y h^ftMSffi 18S7WSK12 TttlK fcfftS 

*OK^B**»f*. HP*>7W^»«4 0O^SfiKl 
7±(C(±, SI 1 a&t*^JB£&ft*ft)ltt& 1 8 St/ 
«fiHfi»IS2 0)WgiSS<tSii:i!l<. y-h«S2 
1. 7W7rXy'j3y(a-Si) 36»^>=Sr4*»* 

«23^^w-tsTFTii Ri/mmcDwmmfa 2 1 ** 

Em 3 2 a~3 2 c^j£3ft*ttffi[Mgl3*i*Sl*I 
M3 3*<EP®l$fLTV^S. 

[002 9] -*«m»K4 Hi, lfe^SS34±^# 
(R) . B (G) . (B) OXh5-rr#<7);$7-7 
^;^3 6±(c, ttaK3 9^U X/^^StJ:') 

*jss*i& iTOKtxh5-frttao»»aaR34^) 



(5) 



#BB¥9-3 2 5340 



mmwz 3 mnnmuni 3 2 a-3 2 c «£stn>a? 

Efi3W£ixl>EfiJ84 3rt J lW]§ftT^I>. Cc7)«^r 

7H wra oai/»mfflR4 1 *»i vmm<mmt 

HttfciWfflBlU imr*^*-y*»liSjS!HJl4£ 
ttAL, lB3R*«3 0 0/imXl 0 0 /i mCO?R B B B ^^ 

?-44£JBj£tS. 

[0030] j: o . m&&*m=?4 4tzxwm. 
mizb^ai. &fam33. 4 3tz£*)*^y?mii, 
mm 1 4 msMH- 1 4 a u* 1 mmmt mm 

IZ 1 B*-C3^n»E|fll3 2 a~3 2 c fc«HTE*l 
S*U H**ffi2 7ftt#81«fi4 2K*fLTSW>fcE 

t*IMr0UcE?l3it, fiBtffil 6<7)^Ens^|fi]<7)ffi3t 

1 6tc|WRS*tflJ»S*i$:n. 

[0031]-?- L-C^O?S b b b^S^4 2(CT«lH*« 

4WWl6mse c iflgtota^ffifc&kfifc. 
[0032] JCflMtWUf . % 1 ^HMOJgffi 

m\vzm&mmT4 a iz&^x&mwftm^nz, 
mant*»t>ti* mwizhixi>&n%m*&M£®t> 
[0033] m*wmmMm<mmizmhtih to 

mmm&immnmvytJ x*mm&&x'&&w. m 

[0034] g{c^fflMcii(tl.M B B B ^oi2(6l*[6l 

fzrtwcaawnw 6&ifasm&4 7*>iaB«cT»fi# 

?4 8*ipFWfcErtlU:D**ntt. 01 l&fitX 

2os»0!Koac*)We5 oatfffi»ms5 1 aunt 

KT$&#?5 2£l/4Fm:Efit£^LTi>& 



f>->Xi>&<<\ 
[0035] 

immzk] &LmwLt:Zoiz*mtzztitf. * 

v^- /^?S B B B ffifig^SrS«Ki: J FffO«l*[6]t^'f -yf-> 

d tenms^vmmtf* nmizK txm 

im i ] *m i (Dmmmmruj mm^-t 
mm-mix-hz. 

[02] *5iaj!com 1 tfJUjttfMBJBOH 1 (?) A - A * * 
*^^vS H B H «^S^cOMB&Kffi0T'S>& . 

[03] * *^«« i commcomm^m 1 o b - b ■ n 

fr^ jl£$&*^^«B§M0T-£)-l> . 
[04 ] *»P!<0*1 WWt<0»«WEHUffll^El6l«« 

[05 ] *fHB<0gtl ^HcO»®cOBEMPB#Ct}t1- 

[06] *«W^»2^)IOT^«OiW]K^El»I«li 
£*ttB B JI0-e£>l>. 

[07] #»«n<3as 3 commmmcor n »g£*-t 
®vww®x'*>z. 

[08] *«^^3<oiat^«<o»iaiaaR*q?t« 

[09 ] *^om3cO»fiO^O^^|g^Sr^ 

[010] *«hho» 1 W^fWOElSJ^ffiS-^-fSlHB 
0-?J>&. 

[0ii] *wmm2<?m&m<nwtow&imtwm 
mxhh. 

[01 2] mmwm\ttfoZmiwmxh&. 
[013] ^*«gg^^t ( a ) it*<v®mm&* 
•pmmmm. ( b ) {i>e-«omEepjnB#^^-rsiB&8jrtB 

0T*J)l.. 

[014] ^OgBSr^L ( a ) li*<oa«ttflM:fc 

(ti»?s B 3 B ^Sr^uiB30. ( b ) it^mEmomz 
mm&tt?£^imimx$> i . 

1 

1 1 "TFT 
1 

1 3-ttftm®. 



(6) 



tf^¥9-3 2 5 34 0 



14 7?fflMMKfli 

1 



2 7-B*«ffi 

3 2a~3 2c-R#Kl*l 
3 3-EMI 



[HI J 



[02] 



30. 



11 



31- 



= — - 










r' 
























n 

_ 




i 



A' 



-18 



-12 



1i:TT?T 12: 18: 
27:*fft,;ft 



10 



35 1i 



24 
303^ 



—13 




21 ^ ~ 15 
10: ?*JbA.r.flr* i3:ftft)*;ft. 14:to*>7*$Wa£*> 



[04] 



[03] 

10 



35 



IB 




27 



[09] 




42 
— 1— 



44 



42 



16 . 



>-34 
-39 



[010] 



21 27 35 27 




T 
15 



[011] 




(8) 



8HH t 9-325340 



a 



[114] 

a; 



^1 



»^JI|««^TU^E«T^fflBr8#tfi ft 

(72)^BJ# « C 

»^Jl|ii«l^r}jIi^|Z*f#BaHT8#* 1* 

(72) -£^F «A 



